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MODULAR STAND-ALONE ULTRASONIC
SEALING SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of prionty to U.S.
provisional patent application No. 62/976,985, filed on Feb.
14, 2020; the entirety of which 1s hereby incorporated by
reference herein.

BACKGROUND OF THE INVENTION

Field of the Invention

The 1nvention relates to a modular stand-alone ultrasonic
sealing umit having a plurality of interface components for
quick implementation and retrofitting into production lines.

Background

Flexible packaging for food items, 1n general, must be
sealed around the food item to form a unit of food within the
flexible packaging. Known methods for sealing flexible
packing film around food items include cold glue-based
sealing methods, thermal-based sealing methods, and ultra-
sonic sealing methods. Ultrasonic sealing methods generally
involve the transter of ultrasonic energy into the packaging
material typically to heat the packaging material beginning
from the inside (center) of two joined pieces of the pack-
aging material and radiating outwardly, causing the pack-
aging material to partially melt and adhere to form a seal. As
noted 1n U.S. Pat. No. 6,574,944, herein incorporated by
reference, ultrasonic sealing 1s known to ofler certain advan-
tages over traditional cold glue-based or thermal-based
sealing. In comparison to cold glue or thermal heat sealing
for example, ultrasonic sealing typically provides more
reliable seal integrity. For example, adhesive sealing can be
challenging because an madequate amount of pressure may
result that does not sufliciently activating the cold glue.
Similar seal mtegrity problems exist in thermal sealing
systems, such as product contamination i the seal area.
Contamination 1n the seal area reduces the ability to achieve
hermetically sealed packages. Ultrasonic sealing does not
present some of the challenges and complexities needed to
achieve quality seals when using adhesive and thermal
sealing. Also, ultrasonic sealing does not have the complexi-
ties required to create seals required by thermal or adhesive
sealing. Furthermore, adhesive-specific problems such as
channeling are not typically encountered in ultrasonic seal-
ing. Typically, because ultrasonic sealing heats and melts the
packaging material together directly, the seal integrity 1s
greater than that of cold glue.

Another advantage in ultrasonic sealing of packaging
maternal as opposed to cold glue 1s that an ultrasonic seal 1s
typically much narrower than the seal width for cold glue.
This reduction 1n the seal width may reduce the amount of
packaging material required to package a food product by
reducing the proportion of the packaging material used 1n to
form the seal. The reduction 1n the amount of packaging
material may lead to a reduction 1n overall conversion costs
due to reducing the total consumption of packaging material.

Ultrasonic sealing may also have a number of advantages
over traditional thermal-based sealing. A first advantage
ultrasonic sealing may have over thermal sealing 1s speed.
The 1mjection of ultrasonic energy directly into the packag-
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2

ing material causes the packaging material to melt and seal
more quickly than thermal-based sealing.

Heretofore sealing equipment used to form seals on
flexible packaging around food items has been specifically
designed and deployed as a component intended for a
specific tlexible packaging system made by one OEM. These
systems are often referred to in the industry as a “form, fill
and seal” machine (“FFS machine”), which may include
vertical and horizontal baggers. In the FFS machine concept,
the form, fill and seal components are all specifically
designed for the same machine. When a producer/manufac-
turer desires to change one of these components, a unique
retrofit and update of the entire machine 1s necessary to
adapt a new component part to work with the existing
machine.

For a food packaging company (that 1s not the original
equipment manufacturer of an FFS machine) needing to
retool 1ts FFS machine to replace the sealing unit, the
company will confront significant engineering costs and
challenges. For example, to move from thermal sealing
components to ultrasonic sealing components, an engineer
typically needs to travel to the facility where the FFS
machine 1s located, to fully reverse engineer the existing seal
mechanism on the FFS machine. In addition, an electrical
engineer must review the FFS machine control and how 1t
operates during the sealing process to determine 1f the
customer requirements can be met. This engineering work
may involve a two to three day visit to document the
engineering details and typically requires taking the machine
out of service/production during this period.

After the 1mitial documentation visit, the engineers will
attempt to design a conversion that will fit the existing FFS
machine drive mechanism. In addition to the mechanical
design, the electrical engineer will attempt to provide a
conversion design to allow the new sealing component to
communicate with the existing machine control.

SUMMARY OF THE INVENTION

The 1invention 1s directed to a modular ultrasonic sealing
umt having a plurality of interface components for quick
implementation and retrofitting into production lines. The
prior art fails to describe a unmiversal, standalone modular
ultrasonic sealing umt. An exemplary modular ultrasonic
sealing unit may be plugged into a vanety of different types
of FFS machines, by a variety of OEMs, with minimal
engineering required to allow the sealing unit to operate as
a module of the FFS machine.

The modular ultrasonic sealing unit can be used with
multiple style vertical or horizontal bagger designs from
different original equipment manufacturers (OEMSs) so that
a unique conversion 1s not required for each application 1n
which an FFS machine sealing unit upgrade 1s desired.
Example OEMs of such FFS equipment include: Ilapak,
Hayssen, Bosch, Triangle, Sandiacre, Matrix, Viking Masek,
Woodman, each offering uniquely designed FFS machines
for which the standalone/modular ultrasonic sealing unit of
the present invention may be deployed.

Each standalone/modular ultrasonic sealing unit will have
an onboard control to meet a customers specifications, such
as speed (ppm), seal force/pressure, seal timing, and precise
setup. The onboard control device will include the ability to
control all of these parameters without the need to modity
the existing FFS machine control and may be designed to
operate cooperatively with the existing FFS machine con-
trol.
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Having stock modular ultrasonic sealing assembly
designs on hand will reduce the engineering effort needed to
perform the conversion of an FFS machine to adapt to a new
sealing technology. The standardization of the design waill
also create production efliciencies and reduce waste and
manufacturing costs for the modular sealing unit.

Notably, the advantages of designing a universal, stand-
alone/modular sealing unit designed for application 1nto a
variety of FFS machines 1s not only an improvement appli-
cable to ultrasonic sealing assemblies but also to other
sealing designs, including more traditional thermal/heat
sealing designs.

According to the new standalone modular sealing unit
contemplated herein, the entire sealing process will be more
precise because the sealing unit will have been specifically
designed to work with an onboard controller rather than a
main controller for the entire FFS machine.

The sealing process of the standalone sealing units will be
repeatable and their operation will be consistent from one
unit to the next for a broad range of FFS machines made by
a variety of OEMs.

The modular unit can be pre-assembled and tested and in
stock prior to shipping. The standalone sealing unit may
include features that were not a part of the prior sealing unit
design, such as a usage monitoring technology to more
casily facilitate operational error detection or threshold
usage for replaceable parts (e.g., counters).

An exemplary modular stand-alone ultrasonic bag sealing
system comprises an ultrasonic sealer assembly comprising
a sonotrode, an anvil and an actuator to actuate at least one
of the sonotrode or the anvil to press the sonotrode and the
anvil together to form a bag seal in a bag configured
therebetween. In an exemplary embodiment, both the anvil
and the sonotrode are actuated together to form a bag seal
therebetween. A pressure sensor may be configured to mea-
sure a measured pressure reached when the sonotrode and
the anvil are pressed together to form said bag seal. If a
threshold pressure 1s not achieved, then the seal of the bag
may be compromised and this bag may be indicated for
turther 1nspection or scrap.

An exemplary modular stand-alone ultrasonic bag sealing
system has an integral control system comprising a com-
puter such as a microprocessor, that runs a control software.
The control software 1s configured to control the ultrasonic
sealer assembly to close and open the ultrasonic sealer to
seal bags. The controller may have a plurality of signal
inputs for recerving input signals from a bag feeder assem-
bly or from an auxiliary machine. The exemplary modular
stand-alone ultrasonic bag sealing system may have a plu-
rality of signal inputs, as the types of signals may be
different types including, but not limited to, analog, digital,
a voltage range, and the like. The exemplary modular
stand-alone ultrasonic bag sealing system 1s designed for
casy integration into a wide array of processing systems and
therefore the plurality of mputs aids 1n quick retrofitting.
Likewise, the exemplary modular stand-alone ultrasonic bag
sealing system may have a plurality of signal outputs, as the
types of signals may be different types, including, but not
limited to, analog, digital, a voltage range, and the like. The
control software of the control system may be block logic
software.

The modular stand-alone ultrasonic sealing system may
comprise an integral bag feeder assembly comprising a bag
feeder having an index roller for feeding a bag to the
ultrasonic sealer assembly. The modular stand-alone ultra-
sonic sealing system may comprise an integral web film
unwind system and forming shoulder used to form a tube
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4

with a vertical back seal that may be thermally sealed,
turther this tube may be cross-sealed ultrasonically to form

a bag once filled with product. The bag feeder assembly may
also have a bag sensor that senses a position of the bag and
may have a signal output to send a signal to the control
system that the bag 1s 1 a seal or product fill position. The
integral control system may be configured to control both
the bag feeder and the ultrasonic sealer assembly. The
actuator of the ultrasonic sealer assembly may be initiated
when the control system receives a signal from the bag
teeder that that the bag 1s 1n a seal position.

An exemplary modular stand-alone ultrasonic sealing
system may have a number of sensors that provide input to
the controller including, but not limited to, a sonotrode
temperature sensor that measures a temperature of the
sonotrode, an anvil temperature sensor that measures a
temperature of the anvil, and as described above, a pressure
sensor may measure the pressure of the anvil against the
sonotrode. The measured values may be provided to the
control system and recorded for future evaluation and/or for
quality control purposes.

An exemplary modular stand-alone ultrasonic sealing
system may provide an output signal from the signal output
to an auxiliary machine, such as a product dispenser. The
product may be dispensed into the bag when the product
dispenser receives said output signal from the signal output.

The summary of the mvention 1s provided as a general
introduction to some of the embodiments of the invention,
and 1s not intended to be limiting. Additional example
embodiments including varnations and alternative configu-
rations of the mvention are provided herein.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention and are incorporated
in and constitute a part of this specification, illustrate
embodiments of the invention, and together with the
description serve to explain the principles of the invention.

FIG. 1 shows perspective view of an exemplary modular
stand-alone ultrasonic bag sealing system having a ultra-
sonic sealer assembly that utilizes an anvil and a sonotrode
to form a seal 1n a bag and a control system that 1s integral
to the unait.

FIG. 2 shows a perspective view of a bag finishing system
comprising a sonotrode that engages with an anvil to seal the
bag and also cut or separate a bag from a roll of bags.

FIG. 3 shows a perspective view of a bag finishing system
comprising a sonotrode that engages with an anvil to seal the
bag and also cut or separate a bag from a roll of bags.

FIG. 4 shows a side view of an exemplary bag finishing
system comprising a sonotrode having a knife receiver slot
and an anvil having a knife that 1s pneumatically actuated
through the bag and into the kmife slot to cut the bag from
the bag roll.

FIG. § shows a side view of an exemplary modular
stand-alone ultrasonic bag sealing system having both an
ultrasonic sealer assembly and a bag feeder system, wherein
the integral control system controls both systems to work
together.

FIG. 6 shows a side view of an exemplary modular
stand-alone ultrasonic bag sealing system having an ultra-
sonic sealer assembly coupled with an auxiliary machine, a
product feeder that fills product into a bag.

Corresponding reference characters indicate correspond-
ing parts throughout the several views of the figures. The
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figures represent an illustration of some of the embodiments
of the present mvention and are not to be construed as
limiting the scope of the invention 1 any manner. Some of
the figures may not show all of the features and components
of the invention for ease of illustration, but 1t 1s to under-
stood that where possible, features and components from
one figure may be an included 1n the other figures. Further,
the figures are not necessarily to scale, some features may be
exaggerated to show details of particular components.
Theretfore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but merely
as a representative basis for teaching one skilled 1n the art to
variously employ the present invention.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

(L]

bl S 4 4

As used herein, the terms “comprises,” “comprising,”
bR B Al

“includes,” “including,” “has,” “having” or any other varia-
tion thereof, are intended to cover a non-exclusive inclusion.
For example, a process, method, article, or apparatus that
comprises a list of elements 1s not necessarily limited to only
those elements but may include other elements not expressly
listed or mnherent to such process, method, article, or appa-
ratus. Also, use of “a” or “an” are employed to describe
clements and components described herein. This 1s done
merely for convenience and to give a general sense of the
scope of the mvention. This description should be read to
include one or at least one and the singular also includes the
plural unless it 1s obvious that it 1s meant otherwise.

Certain exemplary embodiments of the present invention
are described herein and are 1llustrated 1n the accompanying
figures. The embodiments described are only for purposes of
illustrating the present invention and should not be inter-
preted as limiting the scope of the invention. Other embodi-
ments of the invention, and certain modifications, combina-
tions and improvements of the described embodiments, will
occur to those skilled imn the art and all such alternate
embodiments, combinations, modifications, improvements
are within the scope of the present invention.

As shown 1 FIG. 1, a modular stand-alone ultrasonic bag
sealing system 100 comprises an ultrasonic sealer assembly
110 having a sonotrode 22 and an anvil 30. An actuator 112,
and/or 112' 1s configured to move the sonotrode and anvil
together to produce a sealing pressure to seal a bag. The
modular stand-alone ultrasonic bag sealing system 100 1s
stand-alone and has a support base 116 that may be adjust-
able 1n height to accommodate various process lines 1t may
be configured 1nto.

A pressure sensor 124 1s configured to measure a mea-
sured pressure between the anvil and sonotrode. Also, the
ultrasonic sealer assembly may include an anvil temperature
sensor 132 and a sonotrode temperature sensor 122. The
temperature of the components may be measured 1n order to
maintain them within an upper and lower threshold.
Repeated cycles of sealing can lead to the pressures increas-
ing and this can then result 1n bag seals that receive too much
heat. A cooling system may be employed to maintain the
temperature of the anvil and/or sonotrode within these
threshold temperatures. A bag sensor 90 may be configured
to detect when a bag 1n between the anvil and the sonotrode
and/or detect a reference on the bag to indicate that the bag
1s 1n a seal position. The bag may have a reference that is
detected by the bag sensor, such as a line or emblem or a bar
code including a linear bar code, matrix bar code or Quick

Response (QR) code.
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The modular stand-alone ultrasonic bag sealing system
100 has an integral control system 150, comprising a com-
puter 152, or microprocessor 154 that runs a control soft-
ware. The control system 1s integral in that 1t 1s physically
configured on the housing 114 of the modular stand-alone
ultrasonic bag sealing system. The control system may also
include a user input 160 for setting parameters of the system.
The ultrasonic sealer assembly may also have a signal input
166 for receiving an input signal from a bag feeder assembly
or other auxiliary machine, such as a product filler. The
actuator of the ultrasonic sealer assembly may not be
activated until an input signal 1s recerved through this signal
iput 166. A bag feeder may index a bag and then send an
input signal to the ultrasonic sealer assembly to activate
sealing of the bag. Likewise, the ultrasonic sealer assembly
may also have a signal output 168 for sending an output
signal to a bag feeder assembly or other auxiliary machine,
such as a product filler. The ultrasonic sealer assembly may
send an output signal to a bag feeder that a first seal 1s
complete and this may nitiate the bag feeder to further index
the bag for subsequent sealing or cutting of the bag. In
another example, the ultrasonic sealer assembly sends a
signal to a product filler machine to fill the bag with product.
The ultrasonic sealer assembly may then receive a signal
that the bag 1s filled from the product filler machine and
proceed to seal the bag with the ultrasonic sealer.

Retferring now to FIGS. 2 to 4, an ultrasonic bag sealing
assembly 20 comprises a sonotrode 22, or ultrasonic horn,
that engages with an anvil 30 to seal the package, a bag, and
also cut or separate an ultrasonic sealed bag 10 from a roll
of bags 19. As shown 1in FIGS. 2 and 3, the anvil forms a hole
punch seal in the ultrasonic sealed package 10. The ultra-
sonic sealed package 10 has a barrier seal 61 and a skirt seal
68 as well as a bottom seal 81. The bottom seal of a package
may be formed by the anvil as the barrier and skirt seal are
formed 1n the adjacent package or bag. Also, the knife 66
configured 1n the anvil may engage with the knife slot 26 of
the sonotrode to separate the sealed package from the
adjacent package still coupled with the string of bags. As
shown 1n FIG. 4, the anvil has a knife 66 that extends 1nto
a knife slot 26 when the anvil 30 1s engaged with the
sonotrode 22. The knife will separate or cut the sealed
package from the following package. This single operation
therefore may seal and also separate packages 1n a single
step.

As shown 1n FIG. 5, the modular stand-alone ultrasonic
bag sealing system 100 comprises both the ultrasonic sealer
assembly 110 having a sonotrode 22 and an anvil 30, and the
bag feeder system, having an index roller 172 to index the
roll of bags 19 between the anvil and sonotrode. A bag
position sensor 178 may be configured to determine a
position of a bag. The sensor may be integral with the index
roller which may employ servo motors that accurately index
a programed amount. The index rollers may be controlled by
the integral control system 150 and may receive an output
signal from the control system from the signal output shown
in FIG. 1. Also, the control system may receive an input
signal from the bag sealing system which may indicate that
the roll of bags 1s 1n a seal position. The control system may
be itegral 150 and be physical coupled to the modular
stand-alone ultrasonic bag sealing system as shown.

FIG. 6 shows an exemplary modular stand-alone ultra-
sonic bag sealing system 100 having an ultrasonic sealer
assembly 110 coupled with an auxiliary machine 200, a
product feeder that fills product 202 mnto a bag 17. The
integral control system may send an output signal to the
product feeder after the bottom barrier seal 81 1s formed and
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the bag has been indexed, such as by an 1ntegral bag feeder
of the modular stand-alone ultrasonic bag sealing system
100 to a product fill position, as shown. After the product 1s
dispensed into the bag, the modular stand-alone ultrasonic
bag sealing system receive an input signal from the product 5
feeder that the product has been dispensed and then the
ultrasonic sealer assembly 110 may seal the bag to form a
barrier seal, as shown 1n FIGS. 2 and 3.

It will be apparent to those skilled 1n the art that various
modifications, combinations and variations can be made 1n
the present invention without departing from the scope of
the mnvention. Specific embodiments, features and elements
described herein may be modified, and/or combined 1n any
suitable manner. Thus, 1t 1s intended that the present imnven-
tion cover the modifications, combinations and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

What 1s claimed 1s:

1. A modular stand-alone ultrasonic bag sealing system
comprising;

a) an ultrasonic sealer assembly comprising:

1) a sonotrode;

1) an anvil;

111) an actuator to actuate at least one of the sonotrode
or the anvil to press the sonotrode and the anvil
together to form a bag seal in a bag configured
therebetween;

1v) a pressure sensor to measure a measured pressure
reached when the sonotrode and the anvil are pressed
together to form said bag seal;

b) a control system comprising;

1) a computer;

11) a control software;

wherein the control software 1s configured to control the

ultrasonic sealer assembly and wherein the measured

pressure 1s recorded;

c) a bag feeder assembly comprising:

1) a bag feeder comprising an index roller for feeding a
bag to the ultrasonic sealer assembly;

wherein the bag feeder has a bag sensor that senses a

position of said bag;

wherein the control software 1s configured to control both

the bag feeder and the ultrasonic sealer assembly.

2. The modular stand-alone ultrasonic sealing system of
claim 1, wherein the actuator of the ultrasonic sealer assem- 45
bly 1s mitiated when the control system receives a signal
from the bag feeder that that the bag 1s 1n a seal position.

3. The modular stand-alone ultrasonic sealing system of
claim 1, further comprising a sonotrode temperature sensor
that measures a temperature of the sonotrode.

4. The modular stand-alone ultrasonic sealing system of
claiam 1, wherein the temperature of the sonotrode 1is
recorded by the control system.

5. The modular stand-alone ultrasonic sealing system of
claim 1, further comprising an anvil temperature sensor that 55
measures a temperature of the anwvail.

6. The modular stand-alone ultrasonic sealing system of
claim 1, wherein the temperature of the anvil 1s recorded by
the control system.

7. The modular stand-alone ultrasonic sealing system of 60
claim 1, wherein the control software 1s block logic soft-
ware.

8. A modular stand-alone ultrasonic bag sealing system
comprising;

a) an ultrasonic sealer assembly comprising:

1) a sonotrode;

1) an anvil;
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111) an actuator to actuate at least one of the sonotrode
or the anvil to press the sonotrode and the anvil
together to form a bag seal in a bag configured
therebetween;

1v) a pressure sensor to measure a measured pressure
reached when the sonotrode and the anvil are pressed
together to form said bag seal;

b) a control system comprising;

1) a computer;

1) a control software;

wherein the control software 1s configured to control the

ultrasonic sealer assembly and wherein the measured

pressure 1s recorded;

wherein the control system has a signal output that

provides an output signal to an auxiliary machine; and

wherein the auxiliary machine 1s a product dispenser and
wherein a product 1s dispensed 1nto the bag when the
product dispenser receives said output signal from the
signal output.

9. The modular stand-alone ultrasonic sealing system of
claim 8, wherein the control system has a plurality of signal
outputs for sending a first output signal and a second output
signal, wherein the first and second output signals are
different types of output signals.

10. A modular stand-alone ultrasonic bag sealing system
comprising;

a) an ultrasonic sealer assembly comprising:

1) a sonotrode;

1) an anvil;

111) an actuator to actuate at least one of the sonotrode
or the anvil to press the sonotrode and the anvil
together to form a bag seal in a bag configured
therebetween;

1v) a pressure sensor to measure a measured pressure
reached when the sonotrode and the anvil are pressed
together to form said bag seal;

b) a control system comprising;

1) a computer;

11) a control software;

wherein the control software 1s configured to control the

ultrasonic sealer assembly and wherein the measured

pressure 1s recorded;

wherein the control system has a signal input to receive an

input signal from an auxiliary machine;

wherein the actuator of the ultrasonic sealer assembly 1s

initiated when the control system receives an input

signal from the auxiliary machine; and

wherein the auxiliary machine 1s a bag feeder.

11. The modular stand-alone ultrasonic sealing system of
claim 10, wherein the control system has a plurality of signal
iputs for recerving a first mput signal and a second 1nput
signal, wherein the first and second mput signals are ditler-
ent types of mput signals.

12. The modular stand-alone ultrasonic sealing system of
claam 10, wherein the auxiliary machine 1s a product fill
machine.

13. A modular stand-alone ultrasonic bag sealing system
comprising;

a) an ultrasonic sealer assembly comprising;

1) a sonotrode;

11) an anvil;

111) an actuator to actuate at least one of the sonotrode
or the anvil to press the sonotrode and the anvil
together to form a bag seal in a bag configured
therebetween;
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1v) a pressure sensor to measure a measured pressure
reached when the sonotrode and the anvil are pressed
together to form said bag seal;
b) a bag feeder assembly comprising:
1) a bag feeder comprising an index roller for feeding a 5
bag to the ultrasonic sealer assembly;
wherein the bag feeder has a bag sensor that senses a
position of said bag
c) a control system comprising;
1) a computer; 10
11) a control software;
wherein the control software 1s configured to control both
the bag feeder and the ultrasonic sealer assembly; and
wherein the actuator of the ultrasonic sealer assembly 1s
initiated when the control system receives a signal from 15
the bag feeder that that the bag 1s 1n a seal position.
14. The modular stand-alone ultrasonic bag sealing sys-
tem of claim 13, wherein the control system has a plurality
of signal inputs for receiving a first input signal and a second
input signal, wherein the first and second input signals are 20
different types of mput signals.
15. The modular stand-alone ultrasonic bag sealing sys-
tem of claim 14, wherein the control system has a plurality
of signal outputs for sending a first output signal and a
second output signal, wherein the first and second output 25
signals are different types of output signals.
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